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Specification of the Patent of Invention for "A PROBE FOR MEDICAL USE". 
Field of Invention 

The present invention relates to a probe for intubation of patients 
in several medical/surgical procedures (for example, oro- and nasotracheal, 
5 tracheostomy intubation probe, etc.) of the type basically consisting of a tube 
through which air is supplied into a patient's body, and an inflatable cuff used 
for preventing extravasation of the supplied air, causing the air flow to go in 
and out always through the tube (and not through the region between the 
tube and the intubated tubular oi^an); for controlling the internal pressure of 
10 the airways and further for fixing the probe to the walls of a passageway of 
the human body, and located around part of the external wall of the tube. 
Description of the Prior Art 

Several types of probes, which are used for intubating patients, 

are known. 

1 5 A serious drawback of the probes of the prior art is that said cuff, 

which accounts for fixing the probe at a determined place on the human 
body, remains inflated throughout the intubating period, which may cause 
injuries to the patients if said period is prolonged, by reason of the total or 
partial stoppage of blood circulation in the region where the cuff exerts pres- 

20 sure on the walls of the passageway of the human body where the intubation 
is rriade, for example, the trachea of a patient. Moreover, in some cases, the 
cuff is inflated by inserting a fluid (usually iodine) into it by means of a sy- 
ringe. This procedure is not carried out in a totally precise and safe way. Ex- 
cessive inflation of the cuff Is another factor that contributes to the occur- 

25 rence of said mentioned injuries. 

Moreover, in the case of the probes of the prior art, the confor- 
mation of the probe for introduction into the human body is earned out with 
the help of a metallic thread, inserted into the probe tube. The insertion of the 
metallic thread into the probe tube may damage some organ or some tissue 

30 of the patient, in case the metallic thread exceeds the length of the probe 
tube. 

US Pat 4,697,574 deals with a coronary and circulatory assis- 
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tance pump that uses cuffs for blocking the aorta and the coronary arteries In 
diastole. According to that patent, the passageway for blood from the aorta Is 
kept opened by means of a system of two cuffs that are sequentially inflated 
and deflated, the sequence being determined by signals from an electrxjcar- 
5 diogram apparatus; which are used as commands for sequentially Inflating 
and deflating the two cuffs for the purpose of never intenrupting the flow of 
blood In the aorta, which would obviously cause the death of the patient. This 
solution, however, besides being specific for use in the aorta, is of technically 
complex construction, needing two cuffe and, chiefly, imposing an artificial 

10 rhythm of opening and closing the blood-circulation passageway, wlilch is 
undesirable from the physiological point of view. 
Objectives of the Invention 

An objective of the present invention is to prevent injuries caused 
by prolonged intubation of a patient with a probe provided with an inflatable 

15 cuff. 

Another objective of the present invention is to provide more 
tranquility to the physician in perfomiing surgeries that require a longer time 
for intubating the patient. 

A further objective of the present invention is to prevent possible 
20 injuries caused by inserting the metallic thread into the tube in order to con- 
forni the probe. 

A further objective of the present invention is to prevent the cuff 
from being excessively inflated, which would cause injuries to the patient. 

The above-described objectives of the invention are achieved by 
25 means of the probe that will be described in greater detail later. 
Summary of the Invention 

The present invention has achieved the above-cited objectives 
by means of a probe for medical use, which basically consists of a tube de- 
signed for receiving blown aiir, and a first cuff an-anged around the tube in a 
30 region of its external wall, said first cuff being inflatable by means of a first 
conduit located at the tube v\^all, which account for communication of the in- 
side of the first cuff with the inside of the tube. Thus, the insufflation of the 
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first cuff is commanded by the flow of air injected into the tube during the in- 
spiratory movement, causing the probe to be fixed to the walis of the pas- 
sageway of the human body that is being intubated; whereas the deflation of 
said first cuff takes place when the air is expelled from the patient's lung 
5 through the tube during the expiratory movement. This causes the first cuff to 
deflate temporarily, thus alleviating the mechanical pressure on the walls of 
said passageway of the human body and malting blood circulation possible 
until a new flow of air is Injected, which may come from an artificial breathing 
appai^tus or from the nomial breathing of the patient. 

10 Thus, said first cuff is inflated during the inspiration and deflated 

during the expiration at the natural rhythm of the patient's respiration or artifi- 
cial breathing apparatus. In this way the above-mentioned problems of the 
prior art are eliminated and the probe of the present invention has an ideal 
performance from the physiological point of view. 

15 According to a preferred embodiment of the invention, the probe 

further comprises means that provide the tube with an elastic memory, lo- 
cated on the tube wall and consisting of a guide thread made from a ra- 
diopaque flexible material. Such means simultaneously allow one to mold the 
probe tube and to view the probe on an X-ray photograph, for instance. 

20 According to another embodiment of the invention, the probe for 

medical use comprises, in addition to the tube, the first cuff and the first cori- 
duit in the tube wall that communicates the interior of the tube with the inte- 
rior of the cuff, a second and a third conduits in this tube wall, which extend 
along the length of the tube and are couplable to an external aspiration de- 

25 vice. 

The second conduit has bores close to an end. which provide 
communication of the inside of the second conduit with the inside of the tube, 
the other end being connectable to a suction device, thus allowing the secre- 
tions existing inside the probe tube to be sucked, which prevents the tube 
30 from being clogged. 

The third conduit, on its tum, has bores close to one of its ends, 
which provide communication of the inside of the third conduit with the exter- 
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nal region of the tube, the other end being connectable to a suction device, 
so that the secretions existing inside the tube can also be suclced. 

In addition, the second and third conduits are connectable by 
their ends to a first 3-way connection means, coupled to the external suction 
5 device and provided with a switch that penmits suction at each of the conduits 
separately or at both conduits at the same time. In this way. depending upon 
the position of the switch, either the secretions existing inside the tube alone 
can be sucked (through the second conduit) or the secretions existing in the 
external region of the tube (through the third conduit), as well as the s'ecre- 
1 0 tions of both regions at the same time. 

According to an embodiment of the present invention, the first 
conduit is connectable to a second 3-way connection means, provided with a 
switch that enables one to control the operation mode of the probe. In this 
way. the probe may also be used in the conventional manner, with non- 
15 physiological pressure, depending upon the position of the switch. In this 
case, the cuff is inflated by injecting a fluid into one of the ways of the con- 
nection means and remains pemianently inflated. 

The probe is further provided with a second monitoring cuff, lo- 
cated around the first conduit, also linked to the inside of the first conduit In 
20 the region close to the opening of the tube that receives air Insufflation, which 
is inflated and deflated at the same rhythm as the inflation and deflation of 
the first cuff takes place. The second cuff is used for monitoring the function- 
ing of the first cuff, since It will only be Inflated if the first cuff is intact. . 

Another probe embodiment is also provided, the probe having 
25 two tubes coupled side by side, one of them being longer than the other, 
pemiitting selective insufflation of one lung, for example, by connecting an 
artificial breathing apparatus to one of the probe tubes and simultaneously 
inflating the first cuffs of each tube, the first cuff of the first tube being close to 
the bronchia, and the first cuff of the second tube being in the trachea region. 
30 For this purpose, the air outlet of the tube cuff that is not connected to the 
artificial breathing apparatus should be kept closed. If, on the other hand, one 
wishes to effect the selective inflation of the other lung, for example, one 



wo 2005/009522 



5 



PCT/BR2003/000109 



connects the artificial breathing apparatus to the other tube, closing the air 
outlet of the tube cuff that is not connected to said breathing apparatus. 
Brief Description of the Drawings 

Figure 1 shows a cross-section view of a first embodiment of the 
. 5 probe for medical use of the present invention, the figure illustrating the 
probe tube, the first cuff, the first conduit located at the tube wall, having an 
opening into the interior of the first cuff and an opening into the interior of the 
tube, as well as the means that provide the tube with an elastic memory, 
which consists of a radiopaque flexible rod in the preferred embodiment of 
10 the invention. 

Figure 2 is a top view from the AA' sectjon of the first probe em- 
bodiment illustrated in figure 1, which shows the first cuff, the first conduit, 
located at the tube wall allong the length of the tube, and the radiopaque 
flexible rod. 

15 Figure 3 shows a cross-section view of a second probe embodi- 

ment according to the present invention, the figure illustrating the probe tube, 
the first cuff, the first conduit located at the tube wall, having an opening into 
the interior of the first cuff and an opening into the interior of the tube, the 
radiopaque flexible rod and the second cuff, which monitors the functioning of 

20 the first cuff. 

Figure 4 is a cross-section view of a third probe embodiment of 
the present invention, illustrating, in addition to the components described in 
figure 3 (probe tube, first cuff, first conduit located at the tube wall v\^ith an 
opening into the interior of tihe first cuff and a second opening into the interior 

25 of the tube, radiopaque flexible rod and second cuff), the connection means, 
which enables the probe to be used as a conventional probe, with active in- 
flation of the first cuff by means of a syringe, or else with passive inflation of 
the first cuff at the moment of inspiration with the physiological pressure of 
the alnways, the backflow of air during expiration being immediately closed, 

30 thus maintaining the first cuff permanently inflated. 

Figure 5 shows a cross-section view of a fourth embodiment of a 
probe for medical use, which illustrates the probe tube, the first cuff, the first 
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conduit located at the tube wall, having an opening into the Interior of the first 
cuff and an opening into the tube, the radiopaque flexible rod, the second 
and third conduits, provided with bores and arranged at the tube wall, 
through which the secretions existing inside and outside the probe tube are 
5 sucked, the first and second connection means, as well as the second cuff 
formonltoring the first cuff. 

Figure 6 is a top view from the BB' section of the fourth probe 
embodiment illustrated in figure 5. which shows the first cuff, the first conduit, 
the second conduit and the third conduit, located at the tube wall along the 
1 0 length of the tube, as well as the radiopaque flexible rod. 

Figure 7 is a cross-section view showing, in detail, the second 
cuff, which communicates with the first conduit, which accounts for monitor- 
ing the first cuff. 

Figure 8 is a cross-section view of a fifth embodiment of the 

15 probe of the present invention, illustrating, in addition to the components de-^ 
scribed in figure 5 (probe tube, first cuff, first conduit, radiopaque flexible rod, 
second and third conduits, first and second connection means and second 
cufQi the detail of a portion of the first conduit that is connected to the second 
cuff and which is external to the tube wall and concertina, whereby its length 

20 may be adjusted if it Is necessary to cut the probe. 

Figure 9 shows another embodiment of the probe for medical use 
with the same characteristics of the above-described embodiments, but fur- 
ther comprising a second tube similar to the first one, laterally, coupled to the 
first tube, having a shorter length than the latter and a first conduit that com- 

25 municates the interior of the second tube with the interior of the first cuff of 
the second tube, said first conduit extending as far as the inside of the first 
cuff of the first tube. 
Detailed Descriotion of the Fioures 

Figure 1 illustrates a first embodiment of the probe for medical 

30 use of the present invention. This first embodiment comprises a tube 1 , pro- 
vided with at least one opening 2 to receive air insufflationi and a first cuff 3, 
anranged around the tube 1 in a region of its external wall, which is inflatable 
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by means of a first conduit 5 anranged at the wall of the tube 1, having an 
opening into the interior of the first cufT 6 and another opening into the interior 
of the tube 7. The inflation of the first cuff 3 occurs by injecting a flow of air 
into the opening of the tube of the probe 2 during the inspiration, bringing 

5 about the fixation of the probe to the walls of the passageway of the human 
body that is being intubated. The deflation of the first cuff 3, in turn, occurs in 
the period of time in which air is expelled from the patient's lungs through the 
probe tube 1, that is, during the expiration, providing a relief of the mechani- 
cal pressure that was being exerted by the first cuff 3 on the walls of said 

10 passageway of the human body and making blood circulation possible in this 
region until a new flow of air is injected into the human body. Thus, the infla- 
tion and deflation of the first cuff 3 take place following the rhythm itself of the 
. patient's respiration (inspiration and expiration, respectively), which makes 
the probe physiologically ideal. It should be pointed out that the flow of air 

15 insuflated into the tube 1 of the probe may also come from an artificial 
breathing apparatus. 

In addition, figure 1 shows the means 4 that provide the probe 
tube 1 with an elastic memory, located at the tube wall along the length of the 
tube 1 . Such means 4 consist of a guide thread made from a flexible and rsi- 

20 diopaque material, which enables one to mold the probe tube 1 and to view 
the probe in an X-ray photograph and to effect tracheal intubation without the 
use of a laryngoscope. 

Figure 2 is a top view from the section AA' of the first probe 
embodiment illustrated in figure 1 . In this figure, one illustrates the first cuff 3, 

25 an-anged around the tube 1, and the first conduit 5, located at the tube wall 
along the length of the tube, which has an opening into the interior of the first 
cuff 6 and a second opening into the interior of the tube 7. 

Figure 3 illustrates a second probe embodiment for medical use, 
which also consists of a tube 1, which will receive air insufflation; a first cuff 

30 3, arranged around the tube 1, in a region of its external wall, said first cuff 3 
being infiatable by means of the conduit 5 arranged at the tube wall, having 
an opening into the interior of the first cuff 6 and another opening into the 
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interior of the tube 7; and means 4 that provide the probe tube 1 \yith an elas- 
tic memory, located at the tube wall along the length of the tube 1 . It should 
be pointed out that the inflation and deflation of the first cuff 3 are effected by 
following the procedure described above for the first probe embodiment for 
5 medical use. 

The probe of this second embodiment, illustrated in figure 3, is 
further provided with a second cuff 16 for monitoring, which Is also linked to 
the inside of the first conduit 5 in the region close to the opening 2 of the tube 
that receives air insufflation and is inflated and deflated together with the first 

10 cuff 3. The second cuff 16 monitors the functioning of the first cuff 3, and Is 
only inflated if the first cuff 3 is intact. 

Figure 4 illustrates a third probe embodiment for medical use, 
comprising the same elements of the probe embodiment of figure 3, de- 
scribed above. The inflation and deflation of the first cuff 3 is effected by the 

1 5 same procedure of the embodiment of the preceding figure. 

In the probe embodiment of figure 4, the first conduit 5 is con- 
nected to a connection means 20, provided with a switch that enables one to 
control the probe operation mode. In this way, the probe may also be used in 
a conventional manner, with non-physiological pressure, the first cuff 3 being 

20 inflated, in this case, by insertion of a fluid and remaining pemianently in- 
flated or, further, with passive inflation of the first cuff 3 at the moment of in- 
spiration, with the physiological pressure of the ainvays, the backflow of air 
and deflation of the first cuff 3 being prevented by closing the connection 
means 20. In this way, the first cuff 3 remains pemianently inflated, but with 

25 physiological pressure of the ainvays. 

Another embodiment of the probe for medical use is shown in 
figure 5, which also comprises a tube 1, which will receive air insufflatiion; a 
first cuff 3, arranged around the tube 1 in a region of its extemal wall, said 
first cuff 3 being inflatable through a first conduit 5 an-anged at the tube wall, 

30 having an opening into the interior of the first cuff 6 and another opening into 
the interior of the tube 7. The inflation and deflation of the first cuff 3 are ef- 
fected by following the same procedure described above for the first em- 
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bodiment of a probe for medical use. 

Figure 5 also shows the means 4 that provide the probe tube 1 
with an elastic memory, located at the tube wall along the length of the tube 
.1, consisting of a guide thread made from a flexible and radiopaque material 

5 that permits the molding of the probe tube 1, the viewing probe in an X-ray 
photograph and the tracheal intubation without the use of a laryngoscope. 

In addition, the probe embodirnent shown in figure 5 further com* 
prises a second conduit 8 and a third conduit 10, located at the tube vyall and 
extending along the length of said tube 1, said second conduit 8 beirig pro- 

1 0 vided with bores 9 dose to one of its ends, linking the interior of the tube with 
the interior of the second conduit 8, whereas the other end is couplable to an 
external suction means, and the third conduit 10 being provided with bores 
11 close to one of its ends, linking the interior of the third conduit 10 to the 
external region of the tubel", while the other end of the third coriduit 10 is 

15 couplable to an external suction means. In this way, the secretions existing 
inside the tube 1 and in the external region of the tube 1 may be sucked 
through the second 8 and the third 10 conduits, respectively, thus preventing 
any obstruction of the passageway for the flow of air that may be caused by 
the presence of such secretions. The second 8 and third 10 conduits are also 

20 connectable to a first 3-way connection means 12, provided with a switcih 13 
for controlling the suction of secretions through the second 8 and third 10 
conduits 10, said first connection means 12 being coupled to an external suc- 
tion means. Depending upon the position of the switch 13, either the secre- 
tions located inside the tube 1 alone or those located in the external region of 

25 the tube 1 alone can be sucked, or the secretions of both the regions cam be 
sucked at the same time. 

According to an embodiment of the present invention, the first 
conduit 5 is connectable to a second 3-way connection means 14, provided 
with a switch 15 that enables one to control the probe operation mode. In this 

30 way, the probe may also be used in the conventional manner, with fnon- 
physiological pressure, depending upon the position of the switch 15, the first 
cuff 3 being inflated, in this case, by inserting a fluid into one of the wa)fs fb 
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the second connection means 14, and remaining pemianently inflated, or 
else with passive inflation of the first cuff 3 at the time of inspiration, with 
physiological pressure of the ainA/ays, the backflow of air and the deflation of 
the first cuff 3 being prevented by closing the connection means 20, In this 
5 way, the first cuff 3 remains permanently inflated, but with the physiological 
pressure of the ainvays. 

The probe shown in figure 5 is further provided with a second 
cuff 16 Intended for monitoring, located around the first conduit 5, also linked 
to the interior of the first conduit 5 in the region close to the opening 2 of the 
10 tube that receives air insufflation, which is inflated and deflated in conjunction 
with the first cuff 3. The second cuff 16 monitors the functioning of the first 
cuff 3 and is only inflated if the first cuff 3 is intact. 

Figure 6 is a top view from the section BB' of the probe emibodi- 
ment illustrated In figure 5. This figure illustrateis the first cuff 3, the first con- 
15 duit 5, the second conduit 8 and the third conduit 10, arranged at tfie tube 
wall along the length of the tube. 

Figure 7 shows a second cuff 16 similar to the first one 3, which 
communicates with the first conduit 5 and is inflated and deflated in conjunc- 
tion with the first cuff 3. The second cuff 1 6 is located close to the end of the 
20 tube where the opening 2 that receives air Insufflation is located. The second 
cuff 16 is inflated and deflated at the same rhythm of the inflation and defla- 
tion of the first cuff 3, being used for monitoring the first cuff 3, since its infla- 
tion will only occur if the first cuff 3 is intact. 

Figure 8 illustrates a fifth embodiment of a probe for medical use, 
25 which comprises the same elements and has the same operation mode of 
the probe embodiment of figure 5, described above. However, in this probe 
embodiment, the first conduit 5 has a concertina portion 21 outside the tube 
wail, close to the end connected to the second cuff 16. in this way, the length 
of the first conduit 5 may be adjusted, if it is necessary to cut the probe in 
30 order to reduce the dead space. 

Figure 9 shows another embodiment of a probe for medical use 
with the same characteristics of the embodiments described above, but fur- 
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ther comprising a second tube 17. similar to the first one 1 , that is to say, be- 
ing also provided with at least one opening for receiving air insufflation, and a 
first cuff an-anged around the tube 17 in a region of its extemal wall, inflatable 
through a first conduit 18 arranged at the tube wall 17, having an opening 

5 into the interior of the first cuff and another opening into the interior of the 
tube 17, this first conduit extending as far as the inside of the first cuff 3 of 
the first tube 1. The inflation and deflation of the first cuff of the second tube 
17 occurs in the same way described previously for the first cuff 3 of the first 
tube 1. This second tube 17 is laterally coupled to the first tube 1 and is 

10 shorter than the fist tube 1. 

It should be understood that the probe for medical use and Its 
components described above are only a few embodiments that might exist. 
The real scope of the object of the invention is defined in the accompanying 
claims. 



